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In the title compound, [Mo3(CH3COO)(C4Hio02PS2)3S4- 
(C10H8N2)] -041-1100, the complex molecule has a trinuclear 
incomplete cuboidal structure which is coordinated by three 
kinds of ligands, namely, diethyl dithiophosphate, acetate and 
4,4'-bipyridyl. If Mo— Mo bonds are ignored, each Mo atom 
can be considered as six-coordinated in a distorted octahedral 
geometry. The Mo— Mo distance of 2.6880 (5) A for two the 
Mo atoms bridged by the acetate ligand is shorter than the 
other two Mo— Mo distances [2.7490 (5) and 2.7566 (5) A]. 
One ethyl group is disordered between two conformations in a 
0.65 (3):0.35 (3) ratio. In the crystal, weak C-H- ■ O inter- 
actions link the trinuclear molecules related by translation in 
[100] into chains. The crystal packing exhibits short inter- 
molecular S- ■ -S contacts of 3.1886 (13) A. In other words, in 
this crystal packing, a supramolecular structure is constructed 
by the C— H- ■ O and S- ■ S interactions. 

Related literature 

For related compounds and their crystal structures, see: 
Hernandez-Molina et al. (2011); Ogino et al (1998); Tang et al. 
(2001); Yao et al. (1995). 
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Experimental 

Crystal data 

[M03{C2H302)(C4H,o02PS2)3S4- 

(C,oH8N2)]-C4Hi„0 
M, = 1261.06 
Monoclinic, Pl^jc 
a = 13.1573 (16) A 
b = 27.647 (3) A 
c = 14.2153 (17) A 

Data collection 

Rigaku Saturn724 diffractometer 
Absorption correction: multi-scan 
(REQAB: Rigaku, 1998) 
T^in = 0.778, r„„„ = 0.961 

Refinement 

R[F^ > 2a{F^)] = 0.040 
wR{F^) = 0.095 
S = 1.08 

11260 reflections 
506 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



OEt2 



P = 107.7183 (16)° 
V = 4925.6 (10) A-' 
Z = 4 

Mo Ka radiation 
jLt = 1.32 mm^' 
T= 153 K 

0.19 X 0.16 X 0.03 mm 



40597 measured reflections 
11260 independent reflections 
9267 reflections with > 2a(F^) 
R„, = 0.041 



1 restraint 

H-atom parameters constrained 
A/)„ax = 0.78 e A"' 
Ap„i„ = -0.73 e A"' 



D-H- - A 


D-H 


H-A 


D- - -A 


D-H- - A 


C11-H11B-05' 


0.99 


2.38 


3.335 (7) 


161 


Symmetry code: (i) x 


-l,y,z. 









Data collection: CrystalClear (Rigaku, 2010); cell refinement: 
CrystalClear; data reduction: CrystalClear; program(s) used to solve 
structure: SIR92 (Altomare et al., 1994); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: Crys- 
talStructure (Rigaku, 2010); software used to prepare material for 
publication: CrystalStructure. 



We thank Professor Takashi Shibahara of Okayama 
University of Science and Professor Kiyoshi Isobe of Osaka 
City University for helpful discussions and suggestions 
regarding the preparation of [Mo3S4(H20)9]''^. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: CV5459). 
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/i2-Acetato-/f^O:0'-(4,4'-bipyridyl-/f/V)tris(diethyl dithiophosphato-K-^S,S0-/*3- 
sulfido-tri-^2-sulfido-trimolybdenum(IV) diethyl ether monosolvate 

Keisuke Kawamoto and Isamu Kinoshita 

1 . Comment 

M03S4 clusters with diethyl dithiophosphate (dtp) ligand have been previously reported (Tang et al, 2001; Yao et al, 
1995). In this study, complex of [Mo3S4(dtp)4(CH3CN)] (1) as starting material has been prepared by the reaction of 
[Mo3S4(H20)9]''^ with Hdtp obtained by dissolving P4S10 in EtOH. Complex 1 reacts with acetate ion in pyridine, and then 
complex of [Mo3S4(dtp)3(jM2-OAc)(pyridine)] (2) was obtained. The pyridine in complex 2 loosely coordinates to the 
M03S4 core. Therefore, as estimating by VT-'H NMR spectroscopy and mass spectrometry, the pyridme molecule 
liberates from Mo3S4(dtp)3(/<2-OAc) core in solution (Hernandez-Molina et al, 2011). In our material, the 4,4'-bipyridme 
Ugand also easily liberates from Mo3S4(dtp)30M2-OAc) core in solution as estimated by using mass spectrometry. 

In general, the metal-metal distances of the sulfur bridged complexes increase with the increase of the negative charge 
of the cluster center (Ogino et al, 1998; Tang et al, 2001). In the title compound, the Mo3 — Nl distance of 2.335 (5) A 
is shorter than that in2 [2.385 (9) A], which has the same framework of [Mo3S4(dtp)3(//2-OAc)(Z,)] with the title 
compound. Furthermore, the average Mo — Mo distance in the title compound [2.73 1[1] A] is also shorter than that in 2 
[2.738[2] A]. This shortening of Mo — ^Mo distnace is probably caused by the elecfron donatmg ability of N donating 
atom of 4,4'-bipyridine ligand. 

2. Experimental 

The title compound was synthesized from [Mo3S4(dtp)4(CH3CN) (1) (dtp = diethyl dithiophosphate), which was prepared 
by the literature method (Yao et al, 1995). To a solution of complex 1 (251 mg, 0.21 mmol) in 10 ml of EtOH was added 
excess 4,4'-bipyridine (415 mg, 2.65 mmol) and acetate anhydride (0.5 ml). After 4 h of stirring at 85°C, a brown powder 
was obtained (Yield: 176 mg, 70%). Red platelet single crystals of [Mo3S4(dtp)3(«2-OAc)(4,4'-bpy)] suitable for X-ray 
analysis were obtained by vapor diffusion of the CHCI3 solution with external Et20. 

3. Refinement 

All H atoms were geometrically positioned [C — ^H 0.95-0.99 A] and refined as riding, with Uiso(H) = 1 .2-1 .5 Ueq (C). The 
ethyl group attached to 03 was freated as disordered between two conformations with the occupancies refmed to 0.65 (3) 
and 0.35 (3). 



Acta Cryst. (2014). E70, m240-m241 



sup-1 



supplementary materials 



0 




Figure 1 

The molecular structure of the title compound with the atom-labeling scheme (except of C and H atoms). Displacement 
elipsoids are drawn at the 50% probability level. Both components of the disordered ethyl group (attached to 03) are 
shown. 



//2-Acetato-/i:^0:0'-(4,4'-bipyridyl-KiV)tris(diethyl dithiophosphato-A^S,S')-/i3-sulfido-tri-|i2-sulfido- 
trimolybdenum(IV) diethyl ether solvate 



Crystal data 

(C4Hlo02PS2)3S4(CloH8N2)]-C4HloO 

M-= 1261.06 
Monoclinic, P2i/c 
Hall symbol: -P 2ybc 
a = 13.1573 (16) A 
b = 27.647 (3) A 
c= 14.2153 (17) A 
y9= 107.7183 (16)° 
F= 4925.6 (10) A3 

Data collection 

Rigaku Saturn724 

diffractometer 
Detector resolution: 7.111 pixels mm ' 
CO scans 

Absorption correction: multi-scan 

(REQAB; Rigaku, 1998) 
r„.„ = 0.778, r„ax = 0.961 
40597 measured reflections 



Z = 4 

7^(000) = 2544.00 

Z)x= 1.700 Mgm-3 

Mo Ka radiation, 1 = 0.71075 A 

Cell parameters from 12390 reflections 

(9 = 3.0-27.5° 

ju = 1.32 mm"' 

T= 153 K 

Platelet, red 

0.19 X 0.16 X 0.03 mm 



11260 independent reflections 
9267 reflections with > 2a{P-) 
= 0.041 

ftnax = 27.5° 



A = -16^17 
/c= -35^35 
/ = -18^18 
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Refinement 

Refinement on 
R[P > 2a(F^)] = 0.040 
wRiF^) = 0.095 
S= 1.08 

11260 reflections 
506 parameters 
1 restraint 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[(7^(i^o') + (0.035P)2 + 9.5598^] 

where P = (Fo^ + 2Fe2)/3 
(A/(t)^< 0.001 
Apn^. = 0.78 e 
Ap„i„ = -0.73 e A-3 



Special details 

Geometry. ENTER SPECIAL DETAILS OF THE MOLECULAR GEOMETRY 

Refinement. Refinement was performed using all reflections. The weighted i?-factor (wR) and goodness of fit (S) are 
based on F^. i?-factor (gt) are based on F. The threshold expression of > 2.0 cf(F^) is used only for calculating i?-factor 
(gt). 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 

-V }■ 2 t/,so*/f/,q OCC. (<1) 



Mo2 


0.10154(2) 


-0.060421 (11) 


0.19523 (2) 


0.01958 (8) 


Mol 


0.24940 (2) 


0.009996(11) 


0.23468 (2) 


0.01978 (8) 


Mo3 


0.04169(2) 


0.033251 (11) 


0.21877 (2) 


0.01827 (7) 


SI 


0.21446 (7) 


-0.04305 (3) 


0.10469 (6) 


0.02303 (18) 


S2 


0.15391 (7) 


-0.01529 (3) 


0.34076 (6) 


0.02047 (17) 


S3 


-0.03765 (7) 


-0.01806 (3) 


0.09060 (6) 


0.02140(18) 


S4 


0.15061 (7) 


0.07198 (3) 


0.14388 (6) 


0.02183 (18) 


S5 


-0.00065 (8) 


-0.10961 (4) 


0.28613 (7) 


0.0287 (2) 


S6 


0.04814(8) 


-0.13499(4) 


0.08405 (7) 


0.0290 (2) 


S7 


0.35744 (8) 


0.06451 (4) 


0.37431 (7) 


0.0276 (2) 


S8 


0.40698 (8) 


0.03446 (4) 


0.17530 (7) 


0.0302 (2) 


S9 


-0.10014(8) 


0.09694 (3) 


0.13671 (7) 


0.02602 (19) 


SIO 


-0.10271 (8) 


0.01686(4) 


0.30145 (7) 


0.0263 (2) 


PI 


-0.02992 (9) 


-0.15765 (4) 


0.17586 (7) 


0.0280 (2) 


P2 


0.46696 (8) 


0.06937 (4) 


0.30288 (8) 


0.0290 (3) 


P3 


-0.17135 (8) 


0.07802 (4) 


0.23600 (7) 


0.0267 (2) 


01 


0.2373 (2) 


-0.10679(10) 


0.28332 (19) 


0.0275 (6) 


02 


0.3601 (3) 


-0.04657 (10) 


0.31748 (19) 


0.0292 (6) 


03 


-0.0006 (3) 


-0.21110(10) 


0.2143 (3) 


0.0379 (7) 


04 


-0.1523 (3) 


-0.16713 (11) 


0.1248 (2) 


0.0357 (7) 


05 


0.5800 (3) 


0.05161 (11) 


0.3666 (3) 


0.0394 (8) 


06 


0.5017 (3) 


0.12277(11) 


0.2904 (3) 


0.0391 (7) 


07 


-0.1620 (3) 


0.12055 (10) 


0.3116(2) 


0.0349 (7) 


08 


-0.2960 (2) 


0.07256 (11) 


0.1910(2) 


0.0346 (7) 


09 


0.5009 (4) 


0.22604 (17) 


0.9179(4) 


0.0829 (14) 


Nl 


0.0886 (3) 


0.09178(11) 


0.3430 (2) 


0.0212 (6) 


N2 


0.2054 (4) 


0.27667 (14) 


0.7073 (3) 


0.0439 (10) 


CI 


0.3303 (4) 


-0.08972 (15) 


0.3243 (3) 


0.0295 (9) 


C2 


0.4110(4) 


-0.12299(17) 


0.3901 (4) 


0.0474 (12) 


C3 


0.1102(5) 


-0.22189(19) 


0.2713 (5) 


0.0655 (17) 
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0.1005* 




H25B 


0.5479 


0.2567 




1.0520 


A 1 A AC ^ 

0.1005* 




H26A 


A /I An 

0.4027 


0.3118 




1.0203 


A 1 AO A sk 

0.1089* 




HzoB 


A O C7A 

0.3579 


A T C O A 

0.2580 




A A A A A 

0.9949 


A 1 AOA* 

0.1089* 




H26C 


0.3612 


A ^ A A 1 

0.2941 




A AA^TO 

0.9078 


A 1 AOAd: 

0.1089* 




H27A 


0.6358 


0.1888 




0.9913 


A 1 O A /I A 

0.1394* 




H27B 


0.6569 


A A A 

0.2309 




A A'l 1 O 

0.9213 


A 1 O A /I A 

0.1394* 




HzSA 


A C CO A 

0.5580 


A 1 O^A 

0.1860 




A T70^ 

0.7786 


A 1 OACA 

0.1895* 




H28B 


A d T 1 

0.5371 


r\ t A A 1 

0.1441 




r\ o A oo 

0.8483 


A 1 OACd: 

0.1895* 




H28C 


0.6553 


A 1 O O 

0.1538 




0.8433 


A 1 O A C rfi 

0.1895* 




T T/l A 

H4A 


A 1 C C C 

0.1555 


A 1 A'5'7 

—0.1937 




A £ OO 

0.2683 


A ATO ^* 

0.0786* 


A O C /O \ 

0.35 (3) 


H4B 


A 1 1 /1 1 

0.1143 


—0.2270 




A T /I 1 T 

0.3413 


A ATO^* 

0.0786* 


0.35 (3) 


H4C 


0.1542 


—0.2237 




0.2259 


A AT O A 

0.0786* 


0.65 (3) 


H4D 


0.1385 


-0.1953 




0.3187 


0.0786* 


0.65 (3) 




u.zzzu 


U.ZOJO 




U.z / yo 




Kj.jj yj ) 


H4F 


0.1459 


-0.2553 




0.1703 


0.1462* 


0.35 (3) 


H4G 


0.1047 


-0.2886 




0.2433 


0.1462* 


0.35 (3) 


H4H 


0.1939 


-0.2712 




0.3596 


0.0969* 


0.65 (3) 


H4I 


0.0922 


-0.2918 




0.2760 


0.0969* 


0.65 (3) 


H4J 


0.0768 


-0.2634 




0.3688 


0.0969* 


0.65 (3) 


Atomic displacement parameters (A^) 




LP' 


JJ22 


IP' 






jjii 


Mo2 


0.01993 (15) 


0.02225 (16) 


0.01681 (14) 


-0.00049 (12) 


0.00596(11) 


-0.00109(11) 


Mol 


0.01735 (14) 


0.02572 (17) 


0.01616(14) 


-0.00130(12) 


0.00493 (11) 


-0.00018(11) 


Mo3 


0.01806(15) 


0.02209 (16) 


0.01506(13) 


-0.00112 (12) 


0.00562(11) 


-0.00143 (11) 


SI 


0.0219 (5) 


0.0294 (5) 


0.0194 (4) 


-0.0004 (4) 


0.0088 (4) 


-0.0028 (4) 


S2 


0.0219 (5) 


0.0240 (5) 


0.0155 (4) 


-0.0014 (4) 


0.0057 (4) 


-0.0005 (4) 


S3 


0.0203 (4) 


0.0250 (5) 


0.0176 (4) 


-0.0009 (4) 


0.0039 (4) 


-0.0027 (4) 


S4 


0.0222 (5) 


0.0261 (5) 


0.0177 (4) 


-0.0012 (4) 


0.0068 (4) 


0.0017 (4) 


S5 


0.0359 (6) 


0.0294 (5) 


0.0238 (5) 


-0.0057 (5) 


0.0137 (4) 


-0.0007 (4) 


S6 


0.0360 (6) 


0.0274 (5) 


0.0257 (5) 


-0.0042 (4) 


0.0125 (4) 


-0.0055 (4) 


S7 


0.0249 (5) 


0.0362 (6) 


0.0199 (4) 


-0.0078 (4) 


0.0040 (4) 


-0.0022 (4) 


S8 


0.0226 (5) 


0.0429 (6) 


0.0274 (5) 


-0.0036 (5) 


0.0110(4) 


-0.0002 (4) 


S9 


0.0252 (5) 


0.0290 (5) 


0.0233 (5) 


0.0040 (4) 


0.0065 (4) 


0.0004 (4) 
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A AOTA /CA 
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U.Oizo (o) 
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— O.OOjz (d) 
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rz 


A AO 1 1 { Z\ 

O.Uzll \p) 
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0.03 J J (o) 
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rj 
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Ul 
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A AAT A /I OA 
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0.004Z (11) 
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U2 


A AOOO /"I 


A AOO/1 /'I 
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U3 
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O.OOoo (14) 
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0.0013 (13) 


U4 


A AT30 / 1 ^^ 

U.UjjZ (loj 


0.03 /y (1 /) 


A A'2/1 A /I /;A 
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A AAOO /I "lA 
— O.OOyO (13) 


A f\r\n A ( \ i\ 
0.00 /4 (13) 


A AAAT /I OA 

0.000/ (13) 


Uj 


A AOO A / 1 /l^ 
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A A/1 A/l / 1 OA 
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A AA 1 A / 1 Q A 
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A Alio /1CA 
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U.UyU (4) 


A AQO /■/! A 
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A Ai z:q /I /I a 
O.Oloo (14) 


A AAAQ /I "2 A 

—0.0003 (13) 
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0.00 /y (Iz) 
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—O.oooy (Iz) 


JN2 


O.Ooo (3) 


A A1 ^ /0\ 
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—0 noA^ n 0^ 


C24 


0.066 (4) 


0.038 (3) 


0.023 (2) 


-0.011 (3) 


0.005 (2) 


-0.0072(18) 


C25 


0.082 (5) 


0.092 (6) 


0.077 (5) 


-0.017 (5) 


0.024 (4) 


-0.027 (4) 


C26 


0.082 (6) 


0.105 (6) 


0.085 (6) 


-0.003 (5) 


0.024 (5) 


-0.029 (5) 


C27 


0.116(8) 


0.097 (7) 


0.162(10) 


0.009 (6) 


0.083 (7) 


-0.036 (6) 


C28 


0.266 (15) 


0.137 (9) 


0.084 (7) 


0.097 (10) 


0.073 (8) 


0.005 (6) 



Geometric parameters (A, °) 



Mo2— Mol 2.6880 (5) C20— C22 1.380 (5) 

Mo2— Mo3 2.7566 (5) C21— C23 1.384 (6) 

Mo2— SI 2.2931 (11) C22— C24 1.393 (6) 
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Moz — bZ 
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C14 — H14A 


0.980 


Z"' 1/1 T T 1 /I r~> 

C14 — ^H14B 


0.980 


1 TT1 /I /~< 

C14 — ^H14C 


A AOA 

0.980 


C15 — H15 


0.950 


C16 — ^H16 


0.950 


C17 — ^H17 


A ACA 

0.950 


C18— H18 


0.950 


C21— H21 


0.950 


C22— H22 


0.950 


C23— H23 


0.950 


C24— H24 


0.950 


C25— H25A 


0.990 
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L9 — CIO 


1.447 (11) 


Cll — Clz 


1.476 (9) 


C13 — C14 


1.479 (7) 


C15— C17 


1.377 (6) 


C16— C18 


1.377 (5) 


C17 — C19 


1.397 (6) 


Lie — C19 


1 TOO /^\ 

1.388 (6) 


C19 — L20 


1.482 (6) 


CzU — Czl 


1.3oz (0) 


CI ^1 


3.292 (4) 


S2-C1 


3.163 (5) 




■5 on 1 //I \ 
3.ZU1 (4J 


C >l 1 c 


3.317 (4) 


S5--C3 


3.463 (6) 


S6--C3 


3.493 (7) 




3.4o4 (o) 


S7— Nl 


3.510 (4) 


S7---C7 


3.457 (5) 




3.559 (7) 


CO 


3.439 (o) 


S9-C13 


3.471 (5) 


S9—C15 


3.344 (4) 


c 1 rv 1 1 


3.423 (6) 


CIA O 1 '> 


3.530 (4) 


S10-C16 


3.309 (4) 


P1-C6 


3.548 (9) 


r2"-(J2 


3.531 (3) 


rz-"Ca 


3.515 (0) 


P3--N1 


3.315 (3) 


01---C3 


3.575 (7) 


(J2—L7 


3.320 (5) 


02--C.6 


3.563 (7) 


07--N1 


3.287 (5) 


07---C15 


'J CAO /zr\ 

3.508 (6) 


07--C16 


3.534 (5) 


Os-Cll 


T AOT 

3.083 (6) 


N1--L19 


2.814 (5) 




O OAA 

2.809 (6) 


C15--C18 


2.708 (6) 


L1d"-C17 


2.716 (6) 


C17---C21 


3.011 (6) 


C16--C22 


T A'^A 

3.029 (6) 


Czl---Cz4 


Z.690 (6) 


C22-C23 


2.689 (7) 


S1-S3' 


3.4702(11) 


S3-S1' 


3.4702(11) 


S3-S3' 


3.1886 (14) 


S3-S4' 


3.5392 (12) 



C25 — H25B 


0.990 


C26 — ^H26A 


0.980 


C26 — H26B 


0.980 


C26— H26C 


0.980 


C27— H27A 


0.990 


C27 — H27B 


0.990 


C28 — H28A 


0.980 


C28 — H28B 


0.980 


C28 — ^H28C 


0.980 


/~"^/' XT'** A Tfi 

C26- ••H2A'" 


3.4419 


C26-H2B" 


3.4125 


C26--H9B™' 


O AA1 

3.2002 


C26-H10C'™ 


3.0682 


C26— H17™' 


3.3132 


C26---H24 


3.0195 


/~^'~>n TT1 A"r*viii 

C27---H10B™' 


3.2606 


C27— HMA"™ 


3.3072 


^ T T /I T Tvi 

C27--H4H'" 


3.4177 


C28-H2A" 


3.0625 


C28--H2B" 


3.4649 


/"li^O TT1 AT>\rin 

C28-H10B™ 


3.5011 


C28---H14A™' 


3.0885 


H2A--C26"' 


3.4419 


XT'** A f^'^OW 

H2A--C28 


3.0625 


H2A---H25A"' 


3.3877 


H2A-H25B"' 


3.5015 


TT^ A T T'^ A Iv 

H2A---H26A"' 


2.5847 


H2A--H28A" 


2.5875 


H2A-H28B" 


3.0546 


H2A-H28C" 


3.0464 


H2B-C25"' 


2.9110 


H2B---C26 


3.4125 


H2B-C28" 


3.4649 


H2B-H12B" 


2.9655 


TT'^n Ty*>c A ix 

H2B"-H25A'^ 


2.4602 


H2B-H25B"' 


2.6585 


H2B-H26A"' 


2.9086 


TT'M"* T r> A ii 

H2B--H28A" 


2.8846 


Ty^n TT'^0/~^ii 

H2B---H28C 


O A 1 O 

3.2018 


H2C---S7" 


3.2996 


H2C-P2" 


3.4451 


XT'**/"! /*\ ^ii 

H2C- •05" 


3.0264 


H2C-06" 


3.4373 


H2C-C7" 


3.5264 


H2C-C25"' 


3.5350 


H2C-H7B" 


3.2406 


H2C-H11B'^ 


3.5951 


H2C-H12B'^ 


3.3377 
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3.5392 (12) 


H2L- 


TTO C A ix 


2.8835 


S6—S9' 


3.5679 (16) 


H2C- 


•H26A"' 


2.9995 


Sv—CY" 


3.445 (5) 


H5A- 


•84' 


AAO 

2.9932 




3.5679 (16) 


TTC A 


TTrt A i 

•H9A 


T C7AA 

3.5709 




3.457 (6) 


TTC A 

H5A- 


TTT5iii 

■H23 


3.3284 


04---C22" 


3.568 (6) 


H5B- 


•84' 


3.5083 


04-"C24'^ 


3.275 (7) 


H5B- 


•C9' 


3.3273 


05-08' 


3.422 (5) 


H5B- 


•C23'" 


3.2909 


/^C 1 1 V 


3.335 (7) 


H5B- 


TTr\ A i 

•H9A 


2.4505 


07---C4A" 


3.39 (3) 


H5B- 


•HIOC 


3.2950 


08 ■ 05™ 


iAL2 (5) 


H5B- 


•H23'" 


AC^ t 

2.9821 


N2---C9 


3.377 (8) 


H5B- 


•H26B"^ 


O T OTA 

3.3870 




3.352 (6) 




TTO A vii 


3.4127 


N2--C17™ 


3.354 (7) 


Tin A 

H6A- 


TTOT^vii 

■H8B™ 


3.5453 


C2--C25" 


3.537 (9) 


H6A- 


•HI 8'" 


3.4690 


C2---C28 


3.536 (12) 


H6A- 


•H22'^ 


2.9619 


C4A'-'U7 


3.39 (3) 


H6B- 


.09" 


3.3142 


/"IT mil 


1 A A n i c\ 

3.445 (5) 


H6B- 


•C22''' 


1 /( CAI 

3.4593 


C9---N2'' 


3.377 (8) 


H6B- 


•024'" 


3.4818 


/"^ 1 1 r~\Cvii 

C11--05 


3.335 (7) 


H6B- 


TT1 /ITlxiii 

•Hi4B 


3.2176 


C15--N2'' 


3.352 (6) 


H6B' 


•H22" 


2.o4z0 


C17— N2'' 


3.354 (7) 


H6B- 


•H24'^ 


2.8543 


C17-C26'' 


3.573 (9) 


H6B- 


T T'^ OTliv 

•H28B'^ 


T T A AO 

2.7998 




3.457 (6) 


H6C- 


c oi 
•88 


1 /I AO^ 

3.4986 


C22---04" 


3.568 (6) 


H6C- 


•C14'™' 


3.2438 


C24---04™ 


3.275 (7) 


H6C- 


•H9A' 


3.5260 


C25---C2" 


3.537 (9) 


H6C- 


T T 1 A rixiii 


2.5497 


C26---C17 


3.573 (9) 


H6C- 


T T 1 A/^\\n 

•H14C 


1 1 A1 0 

3.1028 


C28---C2 


3.536 (12) 


nn A 

H7A- 


•s7 


3.2294 


Mo3-H15 


3.2133 


H7A- 


•C7" 


3.2370 


Mo3-"H16 


3.2695 


H7A- 


•H7A" 


2.5855 


O'^ TT1 /I 

82-H16 


2.7230 


H7A- 


•H7B" 


3.0512 


O'i TTC A 

b3-"H5A 


2.9422 


H7B- 


•82" 


O AOT7 

3.0237 


S3-H13B 


3.4162 


H7B- 


•87" 


2.8786 


S4-H9A 


3.4637 


H7B- 


•02" 


3.0842 


O /I TT1 C 

84— H15 


2.7820 


H7B- 


•CI" 


3.5135 


S5---H5A 


3.4512 


H7B- 


T TO 

•H2C 


1 A AzT 

3.2406 


85— H6A 


3.2217 


H7B- 


■H7A" 


3.0512 


85— H4A 


3.1626 


H7B- 


•HUB" 


3.3117 


85— H4B 


3.5647 


TTO A 

H8A- 


0 1 Av 

•810^ 


2.9675 


f>5 — H4D 


'I A /I 'I A 


TTO A 


•08 


T T AT^ 

3,3022 


86— H5A 


r\ /I AO 

2.9408 


H8A- 


•C13" 


T C C /TA 

3.5560 


86— H4A 


A1 AA 

3.0390 


TTO A 

H8A- 


•H6A^ 


3.4127 


86-H4C 


3.2110 


H8A- 


•HUB" 


3.3610 


86-H4D 


3.5920 


H8A- 


•HI 3 A" 


3.0119 


87-H7A 


2.9354 


H8A- 


•HI 6" 


3.4138 


87-H9B 


3.3392 


H8A- 


•HI 8" 


3.2809 


88-H7A 


3.5827 


H8B- 


■H6A" 


3.5453 


88-H8B 


3.1449 


H8B- 


•H13A" 


2.8851 
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S8-H9A 


2.9061 


H8C---S7" 


3.3529 


S9- ••H13B 


3.0731 


H8C-C16" 


'> O O A^ 

3.3807 


O /-\ TT1 i1 A 

S9-H14A 


3.4819 


TTO/~1 /~1 1 oil 

H8C--C18" 


3.1537 


S9-H15 


2.9956 


TTO^ TT1 /'\\ 

H8C-H16" 


3.3483 


SlO-HllA 


3.0522 


TTOA^ TT1 oil 

H8C---H18" 


AAA -1 

2.9601 


S10-H13B 


3.2214 


H8C-H22" 


3.3243 


SIO •■•H16 


2.9486 


H9A—N2'' 


3.4324 


P1-H5A 


2.6332 


H9A-C5' 


3.3584 


P1-H5B 


3.3272 


T T A A T TC A i 

H9A-H5A' 


3.5709 


P1-H6A 


3.3927 


T T A A TT^Tli 

H9A-H5B' 


2.4505 


P1-H4A 


2.5918 


TTA A TT/"/~li 

H9A-H6C' 


3.5260 


P1-H4B 


3.1762 


TTA A TT1 /17~*\/ 

H9A-H14B'^ 


3.4509 


P1--H4C 


2.9418 


T TA A T O X 

H9A---H23 


3.5746 


PI •••H4D 


2.7158 


H9B- ••N2'' 


2.6407 


P1...JJ4P 


3.5708 


H9B-C23'' 


3.4323 


P2-H7A 


2.6904 


TTA7~» A-v 

H9B-C24'' 


3.1914 


P2---H7B 


3.3771 


H9B---C25 


3.5346 


P2 "HSB 


3.3602 


H9B- •€26" 


3.2002 


P2-H9A 


2.6980 


TTA7~* TT'%'>v 

H9B-H23'' 


3.5917 


P2 -roB 


2.9811 


T T AT^ T T'^ A v 

H9B ••■H24'' 


3.1866 


T»1 TT1 1 A 

P3--H11A 


AAA A 

2.9004 


H9B--H25A'' 


3.2194 


P3-H11B 


2.8305 


T T AT^ TT'^y' A Y 

H9B- ••H26A'' 


3.5830 


P3--H13A 


3.2653 


T T AT^ TT'^^/~1v 

H9B-H26C'' 


2.3416 


P3 •••H13B 


2.6366 


TT1 A A /^Avii/ 

HI OA- ••09"" 


3.5739 


"m TT1 /I A 

P3--H14A 


3.5300 


TT1 A A /^'^Cxiv 

H10A-^-C25 " 


'1 '> AAI 

3.3903 


01-H2A 


3.0104 


HIOA-^HMB"^ 


3.3083 


01-H2B 


2.4175 


TT1 f\ A TT'^^T-^viw 

H10A^-H25B''" 


2.6381 


01-H2C 


2.9837 


TT1 A A ll^/'l^'i'w 

H10A--H26B™ 


3.4193 


01---H4A 


2.6147 


TT1 A A TT^T A TflV 

H10A-^-H27A™ 


3.1581 


01-H4C 


3.4296 


TT1AA TT/1 T^ wrii 

H10A-^-H4E'™'" 


3.4652 


01-H4D 


2.8860 


TT1 AT^ y^Av 

H10B^O9'' 


2.9543 


02-H2A 


2.6109 


T T i AT^ 

H10B-C25'' 


3.3501 


02--H2B 


3.1567 


H10B-C27'' 


3.2606 


02-H2C 


2.6124 


T T -l AT^ /"l'^ Ov 

H10B^^C28'' 


3.5011 


02-H7A 


2.5136 


TT1 AT~» TT1 1^ f~\v 

H10B"^H12C' 


3.3740 


02-H8B 


3.0616 


TT1 AT^ TTI^C A Y 

HI OB- -1125 A" 


2.8861 


03-H4E 


3.1739 


H10B---H25B™ 


3.2389 


03-H4F 


2.5160 


TT1 AT^ T T --\ /""I V 

H10B^H26C'' 


3.4916 


03-H4G 


2.5157 


TT1 AT~» T T "T^ Y 

H10B^H27B'' 


2.9158 


03" -11411 


3.2180 


TT1 tWt Ty^O A 

H10B^--H28A'' 


OO AZ" 

2.8396 


03-H4I 


2.5652 


H10B--H4E''™' 


3.5649 


03-H4J 


2.5671 


TT1 A/^ TiT'^Y 

H10C--^N2'' 


3.2493 


04 •••H6A 


2.6253 


TT1A/~1 /"i/^/lY 

HIOC— 024" 


3.2106 


04-H6B 


2.6180 


H10C--C25"^ 


3.2431 


04-H6C 


3.2490 


HIOC -C26'"^ 


3.0682 


05-H8A 


2.5785 


HIOC --H5B' 


3.2950 


05 •HSB 


2.6873 


HIOC --H24'' 


3.4249 


05-H8C 


3.2678 


HIOC -H25B''™ 


2.6762 


O6-H10A 


2.5660 


H10C-H26A''" 


3.1897 
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O6-H10B 


2.5700 


HIOC- 


•H26B''"^ 


2.4528 


O6-H10C 


3.2198 


HIOC- 


-H28A'' 


3.3548 


/"V? TT 1 ^ A 

07-H12A 


2.6117 


HllA- 


-05™ 


3.5596 


07-H12B 


3.23S0 


HllB- 


-P2™ 


3.4255 


07-H12C 


2.5526 


HllB- 


■05™ 


2.3830 


08-H11A 


3.5609 


HUB- 


-06"" 


2.9446 


OS-HUB 


2.7456 


HllB- 


-C7™ 


3.3374 


08-H14A 


2.5601 


HllB- 


■H2C'" 


3.5951 


/- \ o T T 1 /I r") 

08-H14B 


2.6201 


HUB- 


T TTri vii 

•H7B™ 


3.3117 


08-H14C 


3.2509 


HUB- 


T T O A 

-H8A*" 


3.3610 


09-H26A 


3.24SS 


H12A- 


-C4A^ 


3.4824 


09-H26B 


2.6025 


H12A- 


•H4B''' 


3.0483 


09-H26C 


2.6039 


H12A- 


•H4D™ 


3.1385 


09 - ffiSA 


2.5719 


H12A- 


-H4F" 


2.8264 


09-H28B 


2.5736 


H12A- 


•H4G" 


3.3149 


09-H28C 


3.2484 


H12A- 


•H4J'' 


3.3231 


N1---H17 


3.2480 


H12B- 


■01" 


3.3780 


Nl— HIS 


3.2467 


H12B- 


-C2" 


3.4677 


N2---H21 


3.2359 


H12B- 


■C3" 


3.4984 


N2—H22 


3.2521 


H12B- 


•H2B™ 


2.9655 


/~< 1 T TT A 

C1--H7A 


3.4251 


H12B- 


-H2C" 


3.3377 


C2-H7A 


3.5176 


H12B- 


-H25A''^ 


3.2661 


C6—H13A 


3.5913 


H12B- 




3.5573 


C8--H2A 


3.4267 


H12B- 


-H4A"' 


3.1926 


C13- -Hoc 


3.4373 


H12B- 


-H4B" 


2.8741 


C15-H16 


3.1563 


H12B- 


•H4D''' 


2.5766 


C16-H11A 


3.3031 


H12B- 


•H4J''' 


3.5966 


C16-H15 


3.1554 


H12C- 


•C4A" 


2.9987 


1 T TT 1 O 

C17—H18 


3.2425 


TT1 

H12C- 


T T "I AT^vii 

-HI OB™ 


3.3740 


C17---H21 


2.7810 


H12C- 


•H25A'" 


3.2975 


1 O T T 1 1 A 

C18 • HllA 


3.4988 


H12C- 


-H27B'"^ 


2.8033 


/~1 o TT 1 A 

C18—H12A 


3.3503 


H12C- 


-H4C^ 


3.4564 


/~1 1 O TT1 T 

C18—H17 


3.2431 


TT1 '^/"l 

H12C- 


-H4E" 


2.9933 


C18--H22 


2.7994 


H12C- 


■H4F" 


2.4081 


C19-H12A 


3.2332 


H12C- 


•H4G" 


3.1346 


1 r\ TT1 C 

C19- "HIS 


3.245S 


TT1 A 

H13A- 


-SS™ 


3.0855 


C19-H16 


3.2446 


H13A- 


•C8™ 


3.3811 


C19-H21 


2.6737 


H13A- 


T TO A \rii 

•H8A™ 


3.0119 


C19--H22 


2.6685 


H13A- 


-HSB"^" 


2.8851 


C20—H12A 


3.5347 


H13A- 




2.8307 


C20---H17 


2.6721 


H13B- 


-SI' 


3.2034 


C20-H18 


2.6857 


H14A- 


-SI' 


3.2546 


C20- -ffiS 


3.2290 


H14A- 


-C27™ 


3.3072 


C20-H24 


3.2359 


H14A- 


•028'^" 


3.0885 


C21-H12A 


3.5930 


H14A- 


■H27A™ 


2.6815 


C21 -Hn 


2.7778 


H14A- 


-H28B™ 


2.6335 


C21-H22 


3.2294 


H14A- 


-H28C™ 


2.9842 


C22-H18 


2.7973 


H14B- 


•S8™ 


3.0751 


C22-H21 


3.2287 


H14B- 


-06"'" 


3.3045 
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C23---H24 


3.1060 




3.2176 


C24—H23 


3.1063 


H14B—H6C'"" 


2.5497 


C25-H27A 


2.6934 


TT1 AT'i TTA A irii 

H14B-H9A™ 


3.4509 


C25-H27B 


2.5540 


TT1 AT'i TT1 /\ A vri 

H14B-H10A™ 


3.3083 


C27--H25A 


2.6281 


TT1 AT^ TT1 A /^Mtii 


3.5946 


C27-H25B 


2.5694 


TT1 AT^ TT'^^ A Wl 

H14B--H27A™ 


3.5141 


H2A -mA 


3.3802 


H14B- ••H28B™ 


3.3266 


H2A-H8B 


3.1406 


H14C---Sr 


3.3983 


T A T TO /' 

H2A-H8C 


2.9492 


T T 1 A O Oi 

H14C---S8' 


3.0848 


T T T /I A 

H2B-H4A 


3.1145 


I 1 1 H ^ -1 ^ vili 

HMC-'-CD"'" 


3.5963 


H2B-H4D 


3.2178 


T T 1 jl /^l TT/'/'^Ylii 

H14C- ••H6C'™ 


3.1028 


H2C-H7A 


1 '^ ATI 

3.2072 


111 A TT1 O A xiii 


1 O AT 

2.8307 


H5A---H6A 


2.2512 


III A TT1 /ITlKiii 


3.5946 


H5A •••H6B 


2.7636 


TT 1 jl TT 1 jl /^Ylii 

H14C- •HMC™ 


3.2167 


H5A-H6C 


2.2374 


H14C-H28B™ 


3.2106 


H5B-H6A 


2.7634 


H15---N2'' 


2.7404 


H5B---H6B 


2.2571 


H15---C23 


A /I O /I 

2.9484 


H5B-H6C 


2.2315 


TT1 C TT'^'^Y 

H15-H23'' 


2.5171 


H6A-H13A 


3.3442 


H15-H4G" 


3.2644 


TT/' A TT1 TTl 

H6A--H13B 


3.3495 


T T 1 C T T ,1 Tvi 
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N2 — C23 — C21 


124.8 (5) 


SI — Mo2 — S2 


108.58 (4) 


N2 — C24 — C22 


1 0 /I 1 / /I \ 

124.1 (4) 


SI — Mo2 — S3 


C\'^ 1 A / A\ 

93.14 (4) 


09 — C25 — C26 


1 AO /I /y^'N 

108.4 (6) 


SI — Mo2 — S5 


159.43 (4) 


09 — C27 — C28 


■\ f\c 0 /o\ 

105.3 (8) 


SI — Mo2 — So 


0 ^ T 1 / A\ 

85.71 (4) 


/~1 1 /^O TTO A 

CI — C2 — H2A 


109.469 


SI — Mo2 — 01 


0 /A\ 

83.75 (9) 


^1 /~lO TT'^T^ 

CI — C2 — H2B 


1 A A /I TA 

109.470 


S2 — Mo2 — S3 


105.28 (4) 


CI — C2 — H2C 


1 AA /IT/" 

109.476 


S2 — Mo2 — S5 


01 1^ 1 / A\ 

83.91 (4) 


TTO A /"^ '~\ TTOT~» 

H2A — C2 — H2B 


1 /»r\ ,1 

109.470 


S2 — Mo2 — S6 


OO /yl\ 

158.23 (4) 


TTO A y^O TTO/^ 

H2A — C2 — H2C 


109.479 


S2 — Mo2 — 01 


OA O'^ /0\ 

80.83 (8) 


H2B — C2 — ^H2C 


1 A A /I ^'** 

109.462 


S3 — Mo2 — S5 


A A 01 / /I \ 

99.32 (4) 


/~"0 TT/I A 

03 — C3 — H4A 


1 AO AA 0 

108.998 


S3 — Mo2 — So 


89.77 (3) 


/~VO y~10 T T /I 

03 — C3 — H4B 


108.979 


S3 — Mo2 — 01 


1 'TO OA /0\ 

173.80 (8) 


i^O ^0 TT/l/~^ 

03 — C3 — ^H4C 


1 AA 0 1 T 

109.217 


S5 — Moi — So 


no f\c\ //I \ 

78.09 (4) 


/^T TT/IT^ 

03 — C3 — H4D 


1 An ^ 1 0 

109.218 


S5— Mo2— 01 


82.21 (9) 


C4A— C3— H4A 


108.975 


S6— Mo2— 01 


84.66 (7) 


C4A— C3— H4B 


108.979 


Mo2— Mol— Mo3 


60.919(13) 


C4B— C3— H4C 


109.203 


Mo2— Mol— SI 


54.12(3) 


C4B— C3— H4D 


109.211 


Mo2— Mol— S2 


54.73 (3) 


H4A— C3— H4B 


107.773 
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Moz — Mo i — ^>4 


AO AO /1\ 

yy.vo (3) 


K if A/T^l C"7 

Moz — ^Mol — S7 


1/11 o c /o \ 

141.85 (3) 


Mo2 — ^Mol — S8 


1 O ^ AT /0\ 

136.97 (3) 


Moz — ^Mol — (Jz 


oc oo /o\ 

85.23 (o) 


Mo3 — Mo 1 — S 1 


c\n ^o /o\ 

97.63 (3) 


Mo3 — ^Mol — bz 


CO HA /O \ 

53.74 (3) 


Mo3 — Mol — b4 


53.17 (3) 


Mo — ^Mo i — iS7 


1 AO O O /O \ 

103.32 (3) 


Mo3 — Mo 1 — ^ o 


1 y1 O OA /O \ 

14z.o4 (3) 


Mo3 — Mo 1 — (Jz 


1 O O O C / A\ 

133.25 (9) 


CI A jT-, 1 

bl — Mol — Sz 


1 AO 

108.20 (4) 


CI A Jt^ 1 C /I 

Si — Mol — S4 


C\A OO /0\ 

94.82 (3) 


CI A /f^ 1 C T 

bl — Mol — !b / 


ICO TO //I \ 

158. 11 (4J 


CI A jT-, 1 CO 

bl — Mol — So 


OT CI //I \ 

83.51 (4) 


CI A /T 1 /^"^ 

SI — Mol — 02 


O C 1 O ^0% 

85.12 (8) 


C-^ Aif^l C/l 

Sz — Mol — S4 


1 AC ^ n / A\ 

105.17 (4) 


CO A/f^1 C? 

Sz — Mol — S / 


OT C 1 //I \ 

8 /.51 (4) 


A yT-, 1 CO 

S2 — Mol — So 


1 Crt oc 

159.85 (3) 


CI ATI /^'^ 

S2 — Mol — 02 


OA AO /A\ 

80.93 (9) 


C ,1 A yf^ 1 CT 

S4 — Mol — S7 


A A TO / A\ 

94.73 (4) 


O/l A/Ty-^l CO 

a4 — ^Mol — 00 


on /c? 
89.6 / (4J 


S4 — Mol — U2 


1 C /I /A\ 

173.54 (9) 


C T A /T 1 CO 

S7 — Mol — S8 


77.57 (4) 


S7 — Mol — 02 


OO OA /n\ 

83.29 (7) 


CO AyT^I 

S6 — Mol — U2 


83.91 (9) 


Ayr-O AiTT ATI 

Mo2 — Mo3 — Mo 1 


CO A A "7 /11\ 

58.447 (11) 


Air-O AT") CO 

Mo2 — Mo3 — S2 


CO O 1 /o \ 

53.81 (3) 


A /T^O A/T^T CT 

Mo2 — Mo3 — S3 


CO IT /O \ 

53.17 (3) 


Moz — ^Mo3 — S4 


98.06 (3) 


Mo2 — Mo3 — S9 


1/11 /I A /O \ 

141.49 (3) 


A Jf A If ^1 CIA 

Moz — Mo3 — S 1 U 


A A n 1 /o \ 

99.71 (3) 


Moz — ^Mo3 — N 1 


136.32 (7) 


Mol — Mo3 — Sz 


C/l 

54.Z1 (J) 


A/TI A/TI CO 

Mol — Mo3 — S3 


A/' AT /0\ 

96.97 (3) 


Mol — Mo3 — S4 


CO O/l /o \ 

53.24 (3) 


A 1 ajT-^o cn 

Mol — Mo3 — S9 


139.74 (3) 


A/T^l AT^O CIA 

Mol — Mo3 — SIO 


1/11 1 C /O \ 

141.15 (3) 


Mol — Mo3 — JN 1 


A /I 1 C /OA 

94.15 (o) 


CO A yf^O C O 

S2 — Mo3 — S3 


1 AC /I A //I \ 

105.49 (4) 


S2 — Mo3 — S4 


1 AC £0 / A\ 

105.68 (4) 


CO A 4"„0 C A 

Sz — Mo 3 — S9 


1 c A r\n / A\ 

159.97 (4) 


CO AyT^O CIA 

S2 — Mo3 — Sli) 


O £ AT / A \ 

86.97 (4) 


S2 — Mo3 — JSI 1 


O'^ TA /0\ 

82.79 (8) 


Sj — Mo3 1)4 


96. /5 (4) 


S3— Mo3— S9 


88.35 (3) 


S3— Mo3— SIO 


91.91 (4) 


S3— Mo3— Nl 


168.68 (8) 


S4— Mo3— S9 


86.53 (4) 


S4— Mo3— SIO 


162.05 (4) 



H4C — C3 — H4D 


1 i^T r\r\^ 

107.903 


C3 — C4A — H4E 


1 {\C\ /I T 1 

109.471 


C3 — C4A — ^H4F 


1 C\C\ A 

109.474 


C3 — C4A — ^H4G 


1 AA /( TO 

109.473 


H4E — C4A — H4F 


1 A A /I T 1 

109.471 


H4E — C4A — H4G 


109.468 


TT /I T" /~1 i1 A TT /I 

H4F — C4A — H4G 


1 A A jl T A 

109.470 


C3 — C4B — H4H 


109.468 


/^O /" /I r> T T /I T 

C3 — C4B — H41 


1 AA /I TT 

109.477 


C3 — C4B — H4J 


1 f\r\ A T/^ 

109.470 


TT/ITT y~1 T^ TTilT 

H4H — C4B — ^H4I 


1 A A i1 T A 

109.470 


T T y1 T T f ' A TO T T /I T 

H4H — C4B — H4J 


1 AA /I /' 0 

109.468 


T T /I T /" ^ >J T~* T T /I T 

H41 — C4B — H4J 


1 AA A TO 

109.473 


A C TTC A 

04 — C5 — ^H5A 


108.557 


f\ A C TT^T~\ 

04 — C5 — H5B 


108.563 


Co — C5 — H5A 


108.557 


C6 — C5 — H5B 


108.561 


TT^ A C TT^T~» 

H5A — C5 — ^H5B 


107.550 


C5 — C6 — H6A 


109.482 


/"^/T TT/'T^ 

C5 — C6 — H6B 


109.466 


/~1C TTZ'/~l 

C5 — C6 — ^H6C 


1 A A A TO 

109.472 


TT/" A i^/' TT/'T^ 

H6A — C6 — H6B 


1 A A A /' A 

109.464 


H6A — C6 — H6C 


109.469 


H6B — C6 — H6C 


1 A A /I T /I 

109.474 


/~\C /"^T TTT A 

05 — C7 — H7A 


1 A A /I 0 1 

109.431 


/~V ^ /~1T TTTT^ 

05 — C7 — ^h7B 


109.426 


/~1 0 y~1T T TT A 

C8 — C7 — H7A 


109.435 


/"'O /^T TTTTO 

C8 — C7 — H7B 


1 AA /I 0 T 

109.437 


TTT A /~^T TTTT^ 

H7A — C7 — H7B 


1 AO AO 

108.034 


/^T O TTO A 

C7 — C8 — H8A 


109.485 


/^T O TTOT^ 

C7 — C8 — H8B 


109.480 


/~1T /~<0 TTO/~* 

C7 — C8 — H8C 


1 A A A £LC\ 

109.469 


TTO A /~10 TTOTl 

H8A — C8 — H8B 


1 A A >1 TO 

109.472 


TTO A /~1 D TTO/~1 

H8A — C8 — H8C 


109.453 


TTOT^ O TTO/^ 

H8B — C8 — H8C 


109.469 


f~\£l f~^C\ TTA A 

06 — C9 — H9A 


1 AA ^CT 

109.657 


t~^C\ TTAT^ 

06 — C9 — H9B 


109.669 


/"I I f\ t~^C\ T Tr\ A 

CIO — C9 — H9A 


109.670 


CIO — C9 — H9B 


109.662 


TTA A /~1A TTAT^ 

H9A — C9 — H9B 


1 AO 1 T/' 

108.176 


f~^C\ 1 A T T 1 A A 

C9 — CIO — HlOA 


1 A A /I 0 1 

109.481 


C9 — CIO — HI OB 


109.483 


y~1A /~i 1 A TT1 A/~i 

C9 — CIO — HIOC 


1 A A A^ A 

109.474 


HlOA— CIO— HI OB 


109.465 


HlOA— CIO— HIOC 


109.461 


HlOB— CIO— HIOC 


109.464 


07— Cll— HllA 


109.893 


07— Cll— HUB 


109.888 


C12— Cll— HllA 


109.884 
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OO 'I A /A\ 

oo.zU (9) 


by — Mo3 — SIO 


TO AA 

78.00 (4) 


S9 — Mo3 — 1 


81.78 (8) 


SIO — Mo3 — Nl 


OA ^O /A\ 

80.68 (9) 


MOz — SI — Mol 


71.76 (3) 


Moz — iSz — JVlo i 


70.16 (3) 


Moz — bz — MoJ 


/n /T\ 

72.47 (3) 


Mol — Sz — Mo3 


TO AC 

72.05 (J) 


A4"^0 O A4^^1 

Moz — — MoJ 


TI TO /'J\ 

/3. /o (J) 


Mol — M — Moi 


T> CA /OX 

73.59 (3) 


Mo2 — S5 — PI 


OT 0'> 

87.83 (6) 


A/T^-^ C £1 Til 

Moz — So — rl 


OT AT /C\ 

87.03 (5) 


A/f^i "no 
Mol — S / — rz 


8 /.81 {D) 


A 1 CO TT^ 

Mol — bo — rz 


87.94 (6) 


A (T O C A T»0 

Mo3 — S9 — P3 


O/T AT /C\ 

86.07 (5) 


A/T^T CIA "m 

Moi — SIO — P3 


O/T A A 

86.00 (6) 


Sj — rl — So 


1 f\£. OC 

lUo.oj (/) 


CC T>1 /"VJ 

S5 — PI — 03 


llz.41 (13) 


S5 — PI — 04 


113.48 (14) 


CzT Til 

So — PI — 03 


11"? C? / 1 /r\ 

113.57 (16) 


0£ T>1 /~V/I 

ao — rl — (J4 


11/1 1 yl /I •^A 

114.14 (ii) 


U3 — PI — U4 


A^ /I A yi '7\ 

96.40 (17) 


C7 Til CO 

S7 — P2 — S8 


106.38 (7) 


C? Tl'l 

S7 — P2 — 05 


1 1 O O C /I c\ 

112.85 (15) 


TJ'^ /^/C 

b / — P2 — (Jo 


11-3 ^1 /I ^\ 

113.51 (15) 


c o Tn /"x c 

Se — P2 — 05 


11/1 Tl /l/IA 

114.71 (14) 


C O TIO A 

S8 — P2 — Oo 


IIT /^1 /l/IX 

113.61 (14) 


r\c T%'~\ r\£. 

05 — P2 — (Jo 


AC on / 1 ^\ 

95.87 (16) 


CO Til 0 1 A 

by — Pi — sio 


1 AT A/I 

10/. 94 (/) 


CA TIO 

S9 — P3 — 07 


1 AA /I O /I /IN 

109.43 (14) 


CA m r\o 

S9 — P3 — 08 


113.24 (13) 


SIO — P3 — 07 


112.49 (12) 


01A T)'3 /^O 

blO — Pj — (Jo 


111 AO /I 

111.92 (13) 


Tn /^o 

07 — P3 — 08 


1 A 1 O A / 1 

101.80 (17) 


Moz — Ol — CI 


1 OO O /IN 

izz.z (3) 


Mol — (Jz — CI 


1 oo >i /o\ 

122.4 (3) 


T>1 

PI — 03 — L3 


1 1 O C /ON 

118.5 (3) 


PI — 04 — C5 


1 O A O /'O \ 

120.8 (3) 


r>'> /^C /"^T 

P2 — 05 — C7 


1 OO C /'J \ 

122.5 (3) 


P2 — Oo — C9 


1 1 A T 

119.7 (3) 


Tn r\n i i 

r J — 07 — C 1 1 


1 O 1 1 /O \ 

Izl.l (3) 


P3 — 08 — C13 


1 OA A /'J N 

120.0 (3) 


L25 — 09 — L27 


1 1 A A /^\ 

110.9 (6) 


Moi — JN i — (^ 1 D 


120.8 (3) 


Mo3— Nl— C16 


122.7 (3) 


C15— Nl— C16 


116.5 (3) 


C23— N2— C24 


115.8(4) 


Ol— CI— 02 


126.1 (4) 


Ol— CI— C2 


117.2(4) 



C12 — Cll — HUB 


109.887 


T T 1 1 A /"I -i -i T T 1 1 "r\ 

HllA — Cll — ^HllB 


108.302 


/~1 1 1 /~1 1 1^ TT 1 O A 

Cll — C12 — ^H12A 


109.462 


/~1 1 1 1 O TT 1 OT^ 

Cll — C12 — ^H12B 


109.471 


/—I 1 1 /—I 1 T T 1 O /~' 

Cll — C12 — H12C 


1 AA A Z' A 

109.464 


H12A — C12 — H12B 


109.476 


T T 1 O A /~i 1 O T T 1 O 

H12A — C12 — H12C 


1 A A jl TT 

109.477 


H12B — C12 — H12C 


109.477 


i^O /" ' 1 O T T 1 T A 

08 — C13 — HI 3 A 


1 AA AC O 

109.952 


08 — C13 — H13B 


1 /^r\ rv /) 1 

109.941 


1 i1 /~i 11 T T 1 O A 

C14 — C13 — H13A 


1 A A A /( O 

109.942 


/~1 1 /I /~1 1 T T 1 O 

C14 — C13 — H13B 


109.938 


T T 1 O A IT T T 1 O Tl 

H13A — C13 — H13B 


1 AO O /I O 

108.342 


/—I -« ^ /— i i yi T T 1 /( A 

C13 — C14 — H14A 


1 A A ^ T >1 

109.474 


/~1 1 1 1/1 T T 1 /I 

C13 — C14 — H14B 


109.477 


C13 — C14 — H14C 


109.471 


TT1 A A 1 /I TT1 /I T~* 

H14A — C14 — H14B 


1 AA A y^T 

109.467 


TT1 A A /~i 1 /I TT1 A 

H14A — C14 — H14C 


109.465 


T T 1 A T~\ /~1 1 A T T 1 /I 

H14B — C14 — H14C 


1 /I ^ /I 

109.474 


XTI /"^ 1 C TT1 C 

Nl — C15 — H15 


118.190 


/"IIT rf~11C TT1C 

C17 — C15 — ^H15 


1 1 O 1 AO 

118.198 


XT1 /~1 1 TT1 /' 

Nl — C16 — H16 


118.428 


C18 — C16 — H16 


118.430 


/~1 1 C 1 ^ T T 1 

C15 — C17 — H17 


120.245 


1 A TT1 T 

C19 — C17 — ^H17 


1 OA OO O 

120.233 


C16 — C18 — H18 


119.959 


C19 — C18 — H18 


119.951 


/^OA /^O 1 TT01 

C20 — C21 — H21 


1 O A A OO 

120.488 


/~iOO /~10 1 TTO 1 

C23 — C21 — ^H21 


1 OA /I AC 

120.495 


C20 — C22 — H22 


120.555 


C24 — C22 — H22 


120.546 


XTO y^^OO TTOO 

N2 — C23 — ^H23 


117.622 


/~10 1 /~<0'> TTOO 

C21 — C23 — ^H23 


1 1 T yfOC 

117.625 


N2 — C24 — H24 


117.965 


C22 — C24 — H24 


1 1 ^ r\TO 

117.978 


/~VA /~iOC TTOC A 

09 — C25 — H25A 


1 1 A AAA 

110.009 


/^-^C TTOCT~l 

09 — C25 — H25B 


110.010 


C26 — C25 — H25A 


11/^ 

110.003 


C26 — C25 — H25B 


110.012 


TTOC A /~^OC TTOCT^ 

H25A — C25 — H25B 


1 AO O yfO 

108.368 


/^OC /^Oy^ TTO/' A 

C25 — C26 — H26A 


109.471 


C25 — C26 — H26B 


1 /I y^'T 

109.467 


/~10 C /~^0 y' TTO /"/"I 

C25 — C26 — ^H26C 


1 A A A /'cy 

109.468 


H26A— C26— H26B 


109.475 


H26A— C26— H26C 


109.474 


H26B— C26— H26C 


109.472 


09— C27— H27A 


110.693 


09— C27— H27B 


110.669 


C28— C27— H27A 


110.702 
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02— Cl— C2 

03— C3— C4A 

03— C3— C4B 

04— C5— C6 

05— C7— C8 

06— C9— CIO 

07— Cll— C12 

08— C13— C14 



116.6(4) 
113.0(13) 
112.0 (7) 
114.8 (6) 
111.0(5) 
110.0 (5) 
109.0 (5) 
108.7 (4) 



C28— C27— 
H27A— C27- 
C27— C28— 
C27— C28— 
C27— C28— 
H28A— C28- 
H28A— C28 
H28B— C28- 



H27B 
— H27B 
H28A 
H28B 
H28C 
— H28B 
— H28C 
-H28C 



110.678 
108.793 
109.477 
109.468 
109.474 
109.480 
109.477 
109.451 



Mol— Mo2 
Mol— Mo2 
Mol— Mo2 
Mol— Mo2 
Mol— Mo2 
Mol— Mo2 
Mol— Mo2 
Mo3— Mo2 
Mo3— Mo2 
Mo3— Mo2 
Mo3— Mo2 
Mo3— Mo2 
Mo3— Mo2 
Mo3— Mo2 
Mol— Mo2 
SI— Mo2— 
SI— Mo2— 
SI— Mo2— 
SI— Mo2— 
SI— Mo2— 
SI— Mo2— 

51— Mo2— 
Mol— Mo2 
Mol— Mo2 

52— Mo2— 
S2— Mo2— 
S2— Mo2— 
S2— Mo2— 
S2— Mo2— 
S2— Mo2— 

52— Mo2— 
Mol— Mo2- 

53— Mo2— 
S3— Mo2— 
S3— Mo2— 
S3— Mo2— 
S3— Mo2— 
S3— Mo2— 
S3— Mo2— 
Mol— Mo2 



— Mo3— Mol 
— Mo3— S2 
— Mo3— S3 
— Mo3— S4 
— Mo3— S9 
— Mo3— SIO 
— Mo3— Nl 
— Mol— Mo3 
—Mol— SI 
— Mol— S2 
— Mol— S4 
— Mol— S7 
— Mol— S8 
—Mol— 02 
—SI— Mol 
Mol— Mo3 
Mol— SI 
■Mol— S2 
■Mol— S4 
Mol— S7 
■Mol— S8 
Mol— 02 
— S2— Mol 
— S2— Mo3 
Mol— Mo3 
Mol— SI 
Mol— S2 
■Mol— S4 
■Mol— S7 
Mol— S8 
Mol— 02 
— S3— Mo3 
Mol— Mo3 
Mol— SI 
■Mol— S2 
■Mol— S4 
Mol— S7 
Mol— S8 
Mol— 02 
— S5— PI 



0.0 
-66.4 

129.640 (14) 
37.218(11) 
131.80 (3) 
-145.299(13) 
-58.68 (14) 
0.0 

-126.147(12) 
64.2 

-37.414 (12) 
73.66 (2) 
-137.777 (19) 
146.435 (14) 
0.0 

126.15 (3) 
0.00 (3) 
-169.67 (3) 
88.73 (3) 
-160.19(4) 
-11.63 (3) 
-87.42 (3) 
-0.0 

76.72 (3) 

-64.18(3) 
169.67 (3) 
-0.00 (3) 
-101.59(3) 
9.48 (3) 
158.04 (3) 
82.25 (3) 
-42.75 (3) 
38.49 (3) 
-87.65 (3) 
102.67 (3) 
1.08 (3) 
112.16(4) 
-99.28 (3) 
-175.07 (3) 
-160.76 (2) 



S4— Mol— 
S4— Mol— 
Mo3— Mol 
S7— Mol— 
S7— Mol— 
S7— Mol— 
S7— Mol— 
S7— Mol— 

57— Mol— 
S7— Mol— 
Mo3— Mol 

58— Mol— 
S8— Mol— 
S8— Mol— 
S8— Mol- 
SS- Mol— 
S8— Mol— 
S8— Mol— 
Mo3— Mol 
02— Mol- 
02— Mol- 
02— Mol- 
02— Mol- 
02— Mol- 
02— Mol- 
02— Mo 1- 

51— Mol- 
Sl- Mol— 

52— Mol- 
Sl- Mol— 
S4— Mol— 
SI— Mol— 
S7— Mol- 
Sl- Mol- 
SS- Mol— 

51— Mol— 
02— Mol- 

52— Mol— 
S4— Mol— 
S4— Mol— 



Mo3— SIO 
Mo3— Nl 
— S7— P2 
Mo3— Mo2 
Mo3— S2 
■Mo3— S3 
■Mo3— S4 
Mo3— S9 
Mo3— SIO 
Mo3— Nl 
— S8— P2 
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67.9 (3) 
-3.8 (6) 

173.5 (2) 
2.8 (6) 
-174.6 (2) 
-130.7 (4) 
163.3 (4) 
-106.7 (4) 
100.0 (4) 
-158.5 (3) 
-174.7 (2) 
-122.1 (3) 
-170.2 (6) 
-176.0 (6) 

176.6 (3) 
-177.8 (2) 
1.6(5) 
-2.8 (6) 
0.1 (8) 
0.2 (9) 
2.0 (6) 
0.4 (6) 
0.1 (6) 
-179.4(4) 
-1.2 (6) 
178.3 (4) 
36.6 (6) 
-143.4 (4) 
-142.9 (4) 
37.1 (6) 
-179.4 (4) 
179.6 (4) 
-0.3 (7) 
0.6 (7) 
-0.6 (9) 
-0.0 (8) 



Symmetry codes: (i) -x, -y, -z; (ii) ~x+ 1 , ->', 
-y+V2, z+1/2; (ix) -x+l,y-l/2, -z+3/2; (x) x 
-yf 1/2, z-1/2; (xvi)x-l,>',z-l; (xvii)x+l, j', 



-z+1; (iii) -x,}-l/2, -z+1/2; (iv) -x, -y, -z+1; (v)x+\,y, z; (vi) 
->'+l/2, z-1/2; (xi) -x+l,y+l/2, -z+3/2; (xii) x,y, z+1; (xiii) -x- 
z+1; (xviii) -x+1, y+1/2, -z+1/2; (xix) x+l, -y+1/2, z+1/2; (xx) - 



-a:, v+1/2, —z+1/2; (vii)x-l,>', z; (viii)x, 
-i,-y,-z; (xiv) x,y,z-l; (xv) x- 1 , 
-x+l,;^l/2,-z+I/2. 
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Hydrogen-bond geometry (A, °) 



D—Yi-A 


Z)— H 


Yi-A 


D-A 


D—Yi-A 


Cll— HllS-05™ 


0.99 


2.38 


3.335 (7) 


161 



Symmetry code: {y\i)x-\,y,z. 
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